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Abstract—The association of smoking low yield cigarettes with the' risk of cancer, cardiovascular 
disease, and other disease associated previously with smoking is controversial. In 1979 we began 
a prospective epidemiologic study of this subject. We here report on the first 4 years of follow-up 
in the 16,270 current, regular cigarette smokers and the 42,113 subjects who never used any form 
of tobacco enrolled in the study. In multivariate analyses that included age, sex, race, number of 
cigarettes smoked per day and other factors related to cardiovascular disease, the risk of 
cardiovascular diseases was consistently higher in smokers of higher than in smokers of lower yield 
cigarettes, although the magnitude of the difference in risk was very small. The risks of cancer of 
the trachea, bronchus and lung, of all smoking-related cancers as a group, of diseases of the 
respiratory system, and of peptic ulcer diseases were not significantly associated with yield in 
smokers. The incidence rates of cardiovascular diseases considered as a group, cancer of the 
trachea, bronchus, and lung and all smoking-related cancers were higher in smokers of low yield 
cigarettes than in never users of any form.of tobacco. We conclude that the smoking of low yield 
cigarettes is not without associated hazard. On the other hand, the results suggest that smokers 
who cannot quit might best use the least number of the lowest yield cigarette. 


INTRODUCTION 

Most epidemiologic studies of the subject have shown that smokers of cigarettes with low 
yields of tar and nicotine have a lower risk of cancers of the trachea, bronchus and lung 
[1-5] compared with smokers of high yield cigarettes. The results of studies of the 
association of smoking cigarettes having a low yield of tar and nicotine with cardiovascular 
disease have been inconsistent [1-3,6-8], whereas diseases other than cancer and cardio¬ 
vascular disease are largely unstudied [9], In 1979, we began a prospective epidemiologic 
study of the health risks associated with smoking low yield cigarettes. We here report the 
results of an analysis, of the incidence of hospitalization for cardiovascular and other 
diseases after 4 years of follow-up in the 16,270 current, regular cigarette smokers and 
42,113 never users of any form of tobacco who were enrolled in this study. 

MATERIALS AND-METHODS • - 

Study subjects were members of the Kaiser-Permanente Medical Care Program who Had 
multiphasic health checkups in either the Oakland or San Francisco facilities between July 
1979 and 31 December 19S2 and completed research questionnaires on past and current 
tobacco use. Any member of the Health Plan may have a health check-up, but only a small 
percentage take advantage of this opportunity. Other studies have shown that persons 
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FAddress reprint requests to; MMR. Kaiser-Permanente Medical Care Program, 3451 Piedmont. Avenue, 
Oakland. California. Copies of the research questionnaire and a conipiete description of the age, sex, and 
race distribution of study subjects is available from the authors upon request at the address listed. 


5H1 


Source: https://www.industrydocuments.ucsf.edu/docs/yhwkOOOO 











582 


Diana U. PiiTiTTi and Garv D. Friedman 



.. I 


i 


f 

i 




taking check-ups are generally representative oF all adult Health Plan members. This 
analysis is based on the 42.113 never users of any fonn of tobacco and the 16,270 current, 
regular cigarette smokers who used no other form of tobacco; smoked a single brand of 
cigarette at the time of their interview for the study; provided sufficient information so that 
the tar and nicotine yield of their cigarette could be determined; and gave the number of 
cigarettes they smoked. A total of 2524, current regular smokers were excluded by the ; 

above criteria. Eight hundred and ninety three were excluded because they smoked more 
than one brand of cigarettes, 179 because the number of cigarettes per day was unknown,' 

715 because infomfiation: on tar and nicotine for the brand they smoked was hot measured ' ' ' 

by the Federal Trade Commission (mostly foreign cigarettes)^ and 737 because the brand 
information supplied was incomplete. 

The tar and nicotine yield of the subjects' currently smoked cigarette was determined 
using the 1979 Federal Trade Commission Report [10], or, for cigarette brands and types 
first marketed after 1979. the most recent Federal Trade Commission report. For some 
analyses, cigarette yield was dichotomized into a high'and.low group.’Low yield cigarettes ' 

were defined as those with less than 15.0 mg of tar and less than 1.0 mg of nicotine. Ail 
other cigarettes were considered high yield, i 

Information on a history of heart disease, stroke, diabetes and treated hypertension and ' 

on use of alcohol was gotten from other questionnaires completed by study subjects the \ 

day of their checkup. Quetelet’s body mass index was calculated from measured height and 
weight according to the formula—Quetelet’s body mass index equals (100 x weight)/ 

(height-). Serum cholesterol was determined from a blood specimen drawn the day of the 
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checkup. Blood pressure was measured by an automatic sphygomanometer. 

Hospitalizations in Northern California Kaiser-Permanente facilities after entry to the 
study and through 31 December 1982 were ascertained using computer-stored hospital 
discharge records. Only the principal discharge diagnosis was used in the analysis. When 
a subject was hospitalized more than once for a given diagnosis, we considered only the 
first admission for that diagnosis. When a subject was hospitalized with more than one 
specific cardiovascular diagnosis, the subject’s hospitalizations were counted in the analysis 
of each of the separate diagnostic categories, but only once for categories based on several 
cardiovascular diagnoses. For this reason, the total number of events for categories based 
on several cardiovascular diagnoses may be less than the sum of the number of events for 
the individual diagnoses. 

The denominators for the calculation of the incidence rates were obtained using 
computer-stored membership records to determine in every month after entry whether the 
subject was a member of the medical care program. We then cumulated the number of 
person-months of membership and divided by 12 to obtain person-years. We used the 
direct method to adjust for age. The entire population of current smokers and never 
tobacco users was used as the standard for the age adjustment. 

We used the Cox proportional hazards model [11] as implemented on the Statistical 
Analysis System [12] in the multivariate analyses. Observation was censored when subjects 
left the Health Plan or on 31 December 1982 if they had not been hospitalized for the 
disease under consideration by that date. Relative risks'were estimated from the results 
of■ this model 'and approximate' 955o-.confidence lifhifs were calculated. When these 
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RESULTS 

Fifty-six percent of subjects in the study were female and 44% male. Among.current 
smokers, 69% smoked high yield cigarettes and 31% low yield. Table'1 shows selected 
characteristics of smokers of high compared with low yield cigarettes. 

Table 2 shows the. age-adjusted rates, of several cardiovascular disease categories, in 
smokers of high and low yield cigarettes separately by sex and the number of cigarettes 
smoked per dav. The relative risks of the diseases’in smokers of high compared with low 
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Table i. Se-L£Cti:D chahactersstics of wokers or high and low 

YJfcLD CICARETTtS 



High yield 

Low yield 

Sex—/Vf,) 

Male 

1S94 (38.6) 

5332 (46.9) 

Femnie 

5018 (6!.41 

6026(53.1) 

Age—iV(",) 

<30 

IISI (24.01 

2814(24,8) 

30-39 

1457(29.7) 

321 1 (28.3) 

4l>-49 

827(16.8) . 

2230 (19.6) 


817(16.6) . 

• 1900(16.7). 

604- 

630(12.8) 

■ 1203 (10.6) 

Ggareites per day - 



< 10 . 

657 (15.41 

1747 (13.41 

10-24 

:647 (55.91 

' 6735 (.‘59.3) 

25 + 

160S(32.‘I 

2876(25.31 

Race —tW 1*4,) 

Not b'fack 

37S6{77.() 

6703 (59,0) 

• BUck. 

• 1126(22.9) 

4655(41.0) 

Age at which 



smoking started 

—mean (SD) 

■19.3(3.3) 

18.8(5.4) 

Mean number of years 
smoked 

—mean {SD) 

20.6(12.9) 

20.2(12.6) 


Percentages may not add to 100.0 because of rounding. 


yield cigarettes are also shown. The table includes all of the cardiovascular disease 
categories in which more than 10 smokers were hospitalized after entry. Although the 
number of events is small in some groups and the rates therefore somewhat unstable, a 
pattern of higher risk of cardiovascular disease in smokers of high yield cigarettes is 
evident, particularly in men who smoked at least 10 cigarettes per day. 

Table 3 shows the results of successive multivariate analyses of the five cardiovascular 
disease categories among the current, regular cigarette smokers. To take advantage of the 
greater statistical power of using yield as a continuous variable, this variable, as well as 
age and number of cigarettes smoked per day, were included as continuous variables in 
these and subsequent multivariate analyses. The other variables included in the models 
were sex, race (black or other) and number of cigarettes smoked per day. 

In the first column of the table, ail the current, regular smokers were included in the 
analyses. We show the estimated increase in the relative risk of each of the disease 
categories per 5.0 mg increase in tar yield. Tar and nicotine are highly correlated (r = 0.93) 
and other analyses in which we included nicotine instead of tar yield in the regression 
model gave virtually identical results. The table shows that the relative risk of cardio¬ 
vascular disease is significantly (p < 0.05) higher in smokers of higher tar cigarettes in each 
of the five categories except other ischemic heart disease. 

To rule out the possibility that a tendency of people with a history of cardiovascular 
disease to switch to higher yield cigarettes might account for these findings, we did 
. multivariate analyses in which subjects, with a history of heart disease or stroke at entry 
’to’the study wefe'excluded. Age,-'sex, race,''number of cigarettes'per day and taf were - 
included as covariates as before. The second column of the table shows that the relative 
risk of cardiovascular disease remains significantly (p < 0.05) higher m smokers oi higher 
tar cigarettes in each category except other ischemic heart disease even after excluding 
subjects with a prior history of heart disease or stroke. In fact, the relative risk estimates 
for tar are slightly higher after excluding these subjects, implying that there is a tendency 
of people with such histories to smoke cigarettes with lower tar yields. 

To rule out the possibility that differences in other known cardiovascular risk factors 
between smokers of higher and lower yield cigarettes might explain our results, we did 
analyses in which subjects with a-past history of heart disease or stroke were excluded, 
and Quetelet index, serum cholesterol, a history of treated hypertension, diabetes and. Use 
of alcohol were used as covariates along with age, sex race, number of cigarettes smoked 
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Table 2, Age-adjusted rates' and relative risks of several cardiovascular disease categories in smokers of 

rtiCH AND LOW YIELD CIGARETTES SY SEX AND NUMBER OF CJOARETTES SMOKED PER DAY {NUMBER OF PEOPLE WITH EVENTS 

IN PARENTHESES) 





Cigarettes per day 




<10 


10-24 


25 + 



Hich 

Low 

Hich 

Low 

High 

Low 

Cacegory 

yield 

yield 

yield 

yield 

yield 

yield 




Men 



All diseases of the 

• 5.5(5) 

5.3(1) 

11.3(60) 

9.2(17) 

16.1(154)- 

■ 10.0(16) 

cardiovascular system^ 

. Relative-risk" * 

■ - . - . ij) ' 


■ 1:2' ■' 


1.6 ■ 


Any atherosclerotic 

■ 4.4(4) 

5.3(1), 

6.8(36) 

3.6 (6) 

9.7(34) 

4.3 (7) 

disease'* 

Relative hsk* 

O.S ■ 


1.9 


.2.2 


Acute mvocardiul 

1.1(1) 

0.0 (0) 

3.6(19) 

0.9(2) 

5.5(19) 

J.8(3) 

infarction^ 

Relative risk- 

— 


3.9 


3.0 


Other ischemic 

4.4(4) 

5.3 (1) 

9.1(22) 

3.1(5) 

.• 4.5 (16) 

1.9(3) 

'heart dis^ase^ \ 

. . 



■ - « 



Relative risk" 

0.8 


1.3 


2.4 


Thromboembolic stroke 

1.1(1) 

0.0 (0) 

1.7(9) 

0.9 (2) 

1.2(4) 

0.6(1) 

and TIA 

Relative risk" 



1.8 


1.9 





l^'omen 



All diseases of tlie 

7.9 (U) 

2.7(2) 

8,4(54) 

6.0(20) 

9.8(21) 

8.0(14) 

cardiovascular system^ 
Relative risk" 

2.9/ - 


1.4 


■ 1.2 


Any atheroiclerotic 

2.6(4) 

0.0 (0) 

3,4(22) 

1.7(6) 

3.6 (8) 

5.1(9) 

disease"* 

Relaiive risk' 

— 


2,0 


0.7 


Acute myocardial 

0.7(1) 

0.0 (0) 

1.6(10) 

0.9 (3) 

0,6(1) 

2.6(4) 

infarction- 
Relative risk* 

— 


1.8 


0.2 


Other ischemic 

1.9 (3) 

0.0 (0) 

1.6(10} 

0.9(3) 

2.7(6) 

2.S (5) 

heart disease^ 

Relative risk" 



1.8 


1.0 


Thromboembolic stroke 

0,0 (0) 

0.0 (0) 

0,6(4) 

0.9(3) 

1.0(2) 

0.0 (0) 

and TI.A 

Relative risk," 

— 


0.7 


— 



'Per 1000 person-years. 

“In smokers of high yield compared with low yield cigarettes. 

^ICDA-8 Codes 390-458. 

■‘includes acute myocardial infarction, other ischemic heart disease, hemorrhagic stroke, thromboembolic stroke and 
TiA, non-s\'philitic aortic aneurysm, peripheral vascular disease. 

^ICDA4 Code dIO.' . _ 

nCDA-8 Codes 411-414. 

TCDA.8 Codes 432-435. . 
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T»>9LE 3. Estimated RBi VTive risk of cardiovascular disease per 5.0 mg incrsase in tar a.mosg current, regular cigarette 

SMOICERS 


Disease categon* 


Model 


AH' • 

(95®(j) confidence 
■ limits) 

Prior HD removed^ 

(95% confidence 
limits).. ‘ 

Prior HD removed;^ 
all available risk factors 
(95% confidence limits) 

All diseases of'the 

. ■ 1.15 

1.13 

. '. 1.15 • 

cardiovascular system 

(1.05, 1.27) 

.{I.06J.32) 

,(1.03,1.29) 

.Anv atherosclerotic 

1.19 

1.23 

1.19 

disease 

(1.04.1.36) 

(1.05,1.43) 

(1.01.1.40) 

.Acute myocardial 

1.22 

1.29 

1.25 

infarction 

(1.00, 1.50) 

(1.03.1.61) 

(0.99,1.58) 

Other ischemic 

1.17 

1,21 

1.18 

heart disease. 

(0.97,1.40) 

(0.98, 1.50) 

(0,94,1.48) 

Thromboembolic stroke 

1.41 

1.52 

1.74 

and TtA 

(1.02. 1.94) 

(1.07,2.47) 

(1.12,2.69) 


'Age. sex, race and number of cigarettes per day included as covan'aies, 

■Subject? with prior history of heart attack or stroke excluded; age, sex. race and number of 
coviiriales. • ' . - 

'Subjects with prior history of heart attack-or stroke excluded; age, sex. nice, number of cigarettes 
cholesterol, history of hypertension and alcohol consumption included as covariates, • 


cigarettes pv day included as 
per day, Quetekl index, scrum 
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TABLt 4. ESTIMATtD RfcLATIVb RISK. OF OTHlik SMOKING RELATfeO DISt.\StS PfcR 5.0 mg 
INCRDSSES IN TAR AMONG CURRENT. REGUUVR CIGARETTE SMOKERS 


Category 

N of cases 

Esiitnatiid 
relative risk' 

(95'\ confidence limils) 

Cancer of the trachea. 

35 

0.S7 

bronchus and lung 


(0.68. 1.111 

All smoking related 

61 

0.91 

cancers* 


(0.76.1.101 

All diseases of the 

■ • 110 

■ 0.97 ■ ■ 

respiratory system 


(0.84.1.131 

Peptic ulcer disease 

21 

(0.61.1.17) 


'Per 5.0 mg increase in tar conirolling by the Cox regression technique for age, sex. 
race, and’number of cigarettes smoked per day. 
trachea, bronchus, lung, larynx, pharynx, esophagus, pancreas, kidney, bladder, 
cervix, 

per day and tar. The third column of the table shows that, after controlling by the Cox 
regression technique for differences in these known cardiovascular risk factors for which 
we have information, the relative risk remains significantly {p < 0.05) higher in smokers 
of higher tar cigarettes for all cardiovascular disease as a group, for any atherosclerotic 
disease and for thromboembolic stroke and transient ischemic attacks. The probability 
value approaches significance for acute myocardial infarction (p=0.06) but is not 
significant for other ischemic heart disease {p =0.16), 

We also did multivariate analyses of these diseases including the measured diastolic 
blood pressure rather than a history of treated hypertension as a covariate along with the 
other known cardiovascular risk factors. The results of these analyses were virtually 
identical to the ones we present in column 3 of Table 2. 

Table 4 shows the results of multivariate analysis of cancer of the trachea, bronchus and 
lung; all smoking related cancers; diseases of the respiratory system; and peptic ulcer 
disease in current regular cigarette smokers. There is no statistically significant association 
of yield with any of these disease categories after conirolling by this multivariate technique 
for age, race, sex and number of cigarettes smoked per day. 

Table 5 shows the age-adjusted rates of cardiovascular disease, cancer of the trachea, 
bronchus and lung, all smoking related cancers and diseases of the respiratory system in 
smokers of low yield cigarettes compared with subjects who never used any form of 
tobacco separately in men and women. The relative risks of the diseases in smokers of low 
yield cigarettes compared with never users of any form of tobacco are also shown. Both 
the rates and the relative risks are generally higher in smokers of low yield cigarettes than 
in never users of tobacco. 

DISCUSSION 

In this study, smokers of higher yield cigarettes had a significantly higher risk of all 
cardiovascular disease considered as’a group, whereas yield was not significantly-associated 
with the risk of several other diseases related to cigarette smoking in previous studies. The 


relative risks do noi snow a completely consistent paiiern, especially in women tiaoie i; 
and where increased, they are so small in magnitude as to leave open the possibility that 
unaccounted for bias may explain them. 

The small number of hospitalizations for cancer of the trachea, bronchus and lung and 
for peptic ulcer disease may account for the absence of a relation of yield to these 
conditions in our population. More important, the results must be interpreted recognizing 
the limitations imposed by using in the analysis yield at the time the study questionnaires 
were completed rather than a life-time estimate of total exposure to tar. nicotine, or 
another component of cigarette smoke. This feature of the study design means the data 
we present on the association of smoking low yield cigarettes with diseases such as lung 
cancer, in which risk in smokers is probably a function of exposure in the distant past. 


Source: https://www.industrydocuments.ucsf.edu/docs/yhwk0000 
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TABLt 5. AgF.-ADJL'STKD RATtS A>D RliL\TlVt RISKS OF SiiVERAL DISEASES IN SMOKERS OF LOW 
Ylhl.l> rifiAKETTES COMPARED WTTh NtVfR L'SER.S OF ANY FORM OF TOBACCO BY SEX"lNL;MBbR OF 
EVENTS IN PaRESTIIESESj 



M<i^ 

Women 



Never 


Never 

Category 

Lou yield 

tobacco 

Low yield 

tobacco 

Ali disease of the 

n.S(34l 

9.6 (237) 

7.8 (36) 

5.8(316) 

cardiovascular system. 
Relalive risk' 

L2 


1.3 


Any a^heroscle(:ouc 

4,a(i4r 

4,8(11.8) 

. .3J(I5) 

■ 2.2(123) 

disease 

Relaii\e risk' 

i.b 


1.5 


Acuio mvocardtai 


2 4 1.'9) 

1.4(7) 

0.8(44) 

infarclion 

Rclahte risk’ 

U.S 


1.8 


Other ischemic 

3.1 (9| 

2.9 (72) 

1.9(8) 

1.7(93) 

heart disease 

Rclaiite risk* 

1.0 


LI 


Throml>oenibGlic stroke 

i.2l3) 

0.7 (17)' 

0.7(3) 

0.5(27) 

and TlA 

Relative risk.' 

1.7 


1.4 


Lung cancer 

1.5(4) 

0.2 (4) 

3.0(10) 

0.1 (5) 

Relative risk,' 

9.0 


21.7 


All smoking related 

3.0(81 

0,6(15) 

2.9(14) 

0.2(12) 

cancer^ 





Relative risk' 

4.S 


13.1 


All diseases of the 

5.0(15) 

’.6(70) 

4.3 (22) 

1.8(91) 

respiratory system 

Relative risk' 

i.9 


2.5 



'In smokers of low yield cigarercei ( < 15,0 mg of lar and < 1.0 mg of njcoiine) compared 
with never users of any form of tobacco. 

•’Cancers of the trachea, bronchus, lung, larynx, pharyn.x, esophagus, pancreas, kidney, 
bladder ami cervix. 


should be viewed with particular caution. It is possible, for example, that smokers of lower 
yield cigarettes in 1980 were smokers of very high yield cigarettes earlier in life and 
switched because of symptoms that were indications of damage to the lungs that presaged 
cancer. The risk of cardiovascular disease in smokers, if causal, is most likely a function 
of recent levels of exposure to the component of cigarette smoke that affects disease. Thus, 
the study’s results for cardiovascular disease are not subject to limitation in interpretation 
for this reason. It is of note that smoking more cigarettes per day was associated wdth 
significantly higher risk of all of the disease categories shown in Table 3 (data available 
from the authors upon request). 

Previous studies [1-3, b-8] have examined the relation of the smoking of lower yield 
cigarettes to the risk of cardiovascular disease. Hammond et al. [i], Dean et al. [2] and 
Higgenbottom et al. [3] found a significant association of cardiovascular disease risk in 
smokers with yield. In contrast, Castelli et al. [6]. Kaufman et al. [7] and Hawthorne and 
Frye [SJ found no significant association of yield with the risk of coronary heart disease. 
We do not have an explanation for the discrepancies in the results of these studies. 
However, it should be noted that the studies- differed in their definitldris'of high-and low 
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to which possible differences in other cardiovascular risk factors between smokers of low 
and high yield cigarettes were accounted for in the analysis. Also, to determine the tar and 
nicotine yield of cigarettes smoked by subjects in our study, we considered not only the 
brand of the cigarette and whether or not it was filtered but also its size and whether or 
not it was mentholated. Within a single brand of filtered cigarettes, the tar ratings can vary 
by as much as 3.5 nig per .cigarette depending on the size of the cigarette and whether or 
not it is mentholated. If tar and nicotine are determined solely using information on brand 
name and whether or not .the cigarette is filtered, as may have been done in some of the 
ocher studies, there will be some misclassification of tar and nicotine yield for smokers, 
and this miscUissifictition would tend to obscure associations with disease. On the other 
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hand, it is possible that in our population some other factor related to risk, of 
cardiovascular disease such as exercise or diet differs systematically between smokers 
of higher and lower yield cigarettes and thus accounts for our results. 

In our analyses, we present the association of risk with tar yield rather than the yields 
of nicotine or carbon monoxide even though nicotine and carbon monoxide but not tar 
have been postulated to be the mediators of the increased risk of cardiovascular diseases 
. in cigarettes smokers [13, 14], We did this because the high correlations of tar, nicotine and 
carbon monoxide make.it impossible to determine the association of risk to one measure 
of yield independent of the other in this population! •' .• ■ ; • 

Yield was derived from information provided on self-administered questionnaires. We ' 
validated this information and showed that the questionnaires are an accurate source of 
information on smoking vs non-smoking [15]. They probably are not perfectly accurate 
with respect to yield. In addition, yields assigned from questionnaires do not necessarily 
reflect the actual levels of toxic substances in smokers, who are known to compensate for 
smoking-lower yield cigarettes in severai ways [16-19]. la, addition, some smokers may 
have switched to higher or lower yield cigarettes in the follow-up period. We estimate from 
a survey at 1-year of a random sample of subjects in the first year that 78% of smokers 
do not change the cigarette they smoke at all and that over 90% smoke cigarettes that are 
within 4 mg of yield of those they smoked at baseline. Most important, ail three of these 
deficiencies of the study would tend to obscure an association of yield with risk. Thus, these 
facts do not account for our finding of a positive association of yield to the risk of 
cardiovascular disease but might explain the absence of an association with cancer of the 
trachea, bronchus, and lung, all smoking related cancers, respiratory disease and peptic 
ulcer disease. 

The outcomes we studied were based on computer-stored discharge records and were 
limited to hospitalized illness. It is possible that there was some miscoding of the records. 
Miscoding would also tend to obscure an association of yield with risk. To estimate the 
extent to which this might be a problem in our study, we determined the validity of the 
diagnoses of a 20% random sample of cases of cardiovascular disease and all of the cases 
of cancer of the trachea, bronchus, or lung by record review. Sixty-five of 66 of the 
reviewed cases of cardiovascular disease and 30 of 31 of the reviewed cases of cancer of 
the trachea, bronchus, or lung were found to be accurate based on the computer-stored 
record. Diagnosis considered accurate reflected biopsy proven cases of cancer or cardio¬ 
vascular disease confirmed by autopsy, angiography, venography, or other objective 
tests. We conclude that inaccuracy of diagnoses on the computer-stored records do not 
explain our findings. Because it is unlikely that smokers of low or high yield cigarettes are 
selectively hospitalized, our exclusive reliance on hospitalizations as outcome measures 
also is unlikely to result in materia! bias. 

The risks of cardiovascular disease, of cancer of the trachea, bronchus and lung, and 
of all smoking-related cancers were higher in smokers of low yield cigarettes than in never 
users of any form of tobacco. The smoking of lower yield cigarettes is not, therefore, 
without associated hazard. On the other hand, because high yield cigarettes are not 
associated with less risk of any of these diseases, the results suggest that smokers who 
cannot quit might best smoke the least number of the lowest yield cigarette. 
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